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(54) SURFACE LIGHT SOURCE DEVICE 



(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a surface light source device in which spot light 
sources are turned into a plane light source, whereby a uniform intra-plane brightness is 
accomplished. 

SOLUTION: Photo-guide elements 3 as a means to turn the light from an LED 2 into a linear 

light source are installed along a light incident end face of a photo-guide plate 4 which turns W t * n 

the light into a surface light source. In the photo-guide elements 3, part of the light projected ♦/ A 
from the LED 2 is put in repetitive reflection, conducted in the direction parallel with the K— /~f 

incident edge member 4b as turned into a linear light source, and is coupled with the light / / / 

incident end face 4a of the plate 4. Thereby the intensity of the incident light at the end face ( /" — ' 
4a is made uniform, and a uniform intra-plane luminance can be achieved. Ir a ^ > 
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(54) [3BJW3«*J SjtCSE 



4aKjG- 5 -C. LED2*6<Wfe?:l9*?lS|hf 

n. *3fe®4«?37£7^affi4atcj$ssn-s <> cfttcj: 




1 

#Bffc#84fl*., 

««W*«*:cc4i5 W Si^*fia>j6A««ffi^*^T-&ffl!J 

lion TWfe Atta^^pif <c *i*n«c eft 2 -a- a # > 

jfe«^A9^m< ? >±X^T(£StctS^2n7^jZr&rS] 

Wffij£3fc«b!»6 ©ttjfcQ—Sli* WiaB*ffiOJt A*MfiSffl 
?Ta tC J£4f 4 J: ^ td L & C i Sr4*i« i oie*3l 1 

[ftnomBaM«] 

[ot)oi3 

[0002] 



2) 10-2 8 3 8 1 7 

2 

7^hiir. «*y^3i*-K (KIT. LEDiir^) 

LED1024. cn^LEDl0 2*6>©a***A 

0 3 b J: 0 ffl#T*.ffi»ffJl*<P«#tE 1 0 3 £**?>SS 
10 4. LEDl0 2*^OtS:*t*, S«*R10 4KJ:*)H1 
jfcffi 1 0 3 bjjmtcfcStZtx, 1 0 3 0gmtcS« 

&t\tcBa>*9-> i o siasjtai 03 i>±Kaw=> 

[0003] COJr^a^-/ h 1 0 iT«. f£S 

/<*^^aifkic#i*«*is 1 0 3©iBfS^ar < a 4 

i. ttijtMl 0 3 ftrtO««0«T4HKfc«>K:«. L 
ED 1 0 2<D»£te«>U. *#M #, 7-*;**<T5i&* 
in 2 4 ictt J: ^a. 1 10 

20 <P1. 7 -f >?<D?6a*5Sftfil 1 1 'C-t*. 2fH<£>LE 

■ 12 0O3. 5 4 >f©^7-taii^gl 2 1 "C 
ti. l0mo>LED&&*RX'<hi>* Sfc, iS*f. LED 

[0004] 

[ftW^JBKUcfc^i-rSBWH] L*Kn*6. 02 3 
tc^r J: ^ ams£<D> < ? ^ 4 h 1 0 l T't*, 

67bSB2 8t#jBLrr»WT& 0 02 6 (a)tt'^ 
jf^HOl ©±ffl@. 02 6 (b > ttl3 2 6 < a > 

<oxi xi \ x: ' , X3 X3 'KBtc*sw*ai 

JS^ISBr'**, @2 6 (a) cc^*TJ:^cc % jSifetEl 
0 3», TU^tttcafe^^tifcLED 1 0 2**6©ft* 
^7tA54iSiffll 0 3a^4>ie*7Jrtl/. ftSi/t^So 
£<Dtc$>, H12 6 (b) iC^TJ: jtAS4*Sffil 0 
3a£«4>Xl Xl 'KiBKfcWiA^ijfc^aiRtfW 

40 — tao. wSA^^t;. h io^w^a 

|BB^I^roit^fcHB^*^fe, *fc, LED 1 

0 2*^(^S**4*A*^'C^&fc«!>, S^LED 

1 0 20#6*>" c 7-tc^<7 > y*^*4i, jtAI^E 1 
0 3 ai£Btci5«-S7J*56©*lS(*S 6«:^-ta - 

[0005 ] * fc, 027 ( a ) tc^r 9 2? 5 *f h 1 
4 0C3:, iKBRaLED 1 0 2 6fl^5CtT?. 

50 LED 1 0 2tt*9J«Cfcfc*!>, L 




3 

E D 1 0 2Ui<DmS>if>*Z < fr*J , 132 7 < D > <C*T 
Jzotc. jfcA«*siS 1 0 3 a -S&OXi X l ' tfffmtcfc 

[0 00 6] S-otC, H]2 8 (a ) tf^-< h 

1 5 0 ti, * ( R ) , J5c ( G ) , w < B ) C> 3 IStSOifc 
-&KS!8To3 SOLED 1 0 2£0M.. -ft v -VfeMkm. 

02 8 ( b ) ^TJr^C ig^l 0 SOjfc 
A*t«® 10 3a S^Os^r. &L E D 1 0 2 &&V 

[0 00 7] ±j*Ofc«B**»«:'rofc» 

J: f) . i^fi® ftASMBK fc » z> A«#«tf»8 

ftL. SDPlSgCOfcj— ft=r@&C: &E7EiS3$S 

r4s. *c £#;rs -Sm^^a?: 

[0008] 

[iSS£KjfcT*fcii*D3M3] ±E@«4j*flJW-*fcie> 
j^.^<D&ifc#A8*<?ft. Cfl>A«**Bt*KlEtf"C 

<^>7tAS4ffi®«: retries 3 n. .^ae^eofir-fcsrjs 

[0009] c ©lii&tcisor ti, &jffiJy>t><Dti$t<D 
-aw*. «*«fk*art«:*jt » rsw &r »j ai/ -c«* 
ifflif t e ftfcmt: »#t6«: k *t 3 ft, c ©jSjfcffiK fc^T 
®7tiSfb3ft-5. j*b6»«>feoa*t*»3(5 

ft? hfc3t taO, W#«©*A*«BB(C«t£-S ni. 

[ooio] ff3i?J!P.2<j>^^«. fjtatgn tests 

T- A«i2ic¥tT£i:*|filfc:efi8 3 H — £C© 

#«l*}tCA3*3tf«>C£«:J:^r % j**Mb!l»^©*«:« 

*B9ifiOTI«#*ftSftfc«tC, «*1ficcA«Sft. 



C3) ISBfff 1 0-2 8 3 8 1 7 

4 

[ooi i ] as fc. sS^B3o#t"m*. ?f*»2^iaai 

cwtSrSft-T* 2(5Lh©^K5ff*<4aSli-fc tor* 
aSttfc J* K fc t >X K jgt? 3 tut f^Ca» jfefg ft] W 

[0012] tm^Aonmt. is^»2 <ciaa 
tooi3] *&. a&sm$<»am&. tm^.uazn 

#«©jfcA8#ffifi<D±;5^T&gKtS S 3 ftA** 2*1*1 
20 (ctttf£K34ffli % C<7>SS : }®^*h5jL-'Cj(?jtlg / ^C>A 

s*^ (Si i 1 1 js«* im ear 5. tE i ja» e. * ^ 

AS^lSMS^-efttcK < i -t fttc*f[Bi-r 
IffliiOBTJSWS-tt&C itCJ: 0 «*S«>At*jaKl 

rt^ t . r 5« =£S0 jSL- -Cifi^feSiif b 3 ft fc'HKC « jKfi 
(CA^cft, C©jf5ittg^4i3^rM-7£*.ft3ft4. 

[0014] *fc. »*ni6<D«B«. »*ar s^iaa 

^•-«<WB«iSftr^-5tOT'ib4. C<D^B£{rfcl^ 
rtt. .>*jt:«S^6<DSjfe?:. jfcAHWEiTH©?— '« 
-«<5S3*B4-CS««:*9ifiO-C«*j«ftSftfeatC 
«-5tfi^AS43ft, C<?>3f7t®cctec»rffij(lc^k3ft 

[0 0 15] SEfc. f«*«2tCfc^r. S««7fef*5i, 

£.£fl»»fcttft a c-^nt •e<DJ5*«*i5S < u i> j&#t£ 

«Lrfc*J, 3 6tc, attWlMtic&tf^jlMEOjfcA 

<f*l*tC«t*«ftfc*li. ««W*f*K**WS»*«0 

Btti>tTo*B(CEaSftfcSi*«KJ: 

ft. «*ffi©*AJH«®KmW6ft£. Cft(Cj;D. 
«»tt<D!9^rt:iit-<r. 5*SA<^:?:a3t*3^c>C<i: 
*t?i, *&. ««SIK6l*tc*jW , S AJ4B 

50 T-»«sBStc)si4«^fiesToCDr-, nmrofi-ptKii 



5 

MK^ftK4dtt&«*fg©*Aa*WBiC*t 

i^T^WJBtc. c©ltiJB#>6©tiS^*©¥fT-£mi'-N©*g 

cnK«fc»3. «tt**flo!>**>©!tSi43fc*. ttft 

htcj:-,"cltllis*i4*a39— «ifl8t;o&*tu m 
rtttKt^— itr&ci*i-e»&. sit, 

«miCft^^->«r, *#R©*AW*ffi©*iitt:»»J 

1R© *A5*J£B tCWir £«1B £ t iS*t»)©fflJm±tc: , 
Ja*§Ml£* > < £ — Is&SM tch<f>V$> "C & J: t, ». C ft 
tc j; 9 , j£*B*> 6*A«Hni tcAtfBjf £ 

fi-r c £ «c J: o . ttft s tiat3*a— tea g -s fc*{c-r & 

Ci«*, Bl^JS&^-ft-r&C^T"*-©. * 
fc. H^*»©±ffi4«*«4©*8^JMKjEJE 

&. **iffiiC©#.*^6<^2:*©E:^0 ^M^.4JS 
^&7»6fe£ft*-e2;»-;U4Htx.. C©$Wfc*5^a. 

*-»"C<>J:t'. cn(CJ:9. j&teBW'fcWSSfctJSlMS 

mw-ciBJHriCtAST?**. *fc. j#.*?S£I8#39* 

fit*— cnarj:*), 

[0016] Sfc. a#^TB 4 octets. £5Ul=*-> •> 7' 
#j£*jfibfc&f**i£cc-'3<-i. #< fc©&©"C*>-?-CkJ: 
I. J . C*UCJ:D *.*«S*6<^>fe*t*. 6*1*1 

r- \s*ia (c ^ tT«c*iBi-c ©**«^©ajs**s#« » 
««»3W©^*j«i««r4i*ffl©3-^-ap*i*.* 

•cft^esnfc*?:. c©3-^-axc*j^"CJs:«sia-4 



(4) »KJ¥ 10-2 8 3 8 1 7 

6 

WD'PU < £ 2 j2W.±©*A3*lSiii.«««7fef*^ 
3b»o"Cl»&<>©"C*'>T4J:<. efttcJrO, 2i2feLh 
©* AM tt9> 6 . «tW**e *c '■CWKtcEtf'&n 
fc#*SAft <**t £©T, -3(CflM£*£ffe*lttf <> fc 4, 

©ttfc^r, ffii*ae&5W3D-£«f.5>. sit, 
«©»**©hbt?*-?"C. **fi©*AirtiB©3- 
- s&tcEss nr fc o . gjmfrh ©*©— g&S:** 
fite^Alte*4liB*W*&fe©'eabT>"C<, j:< , 

<fc < . cfttc^f). »«Af k £ *HMfc*E 4 c itf'-c 

5? -5. 

[00 17] «&, »*ni5(C**^-C. 
14. &6^6©&*©±T1to©£#*)&*P*.&£lt 

5S5:fi^fc4>©"C<>o-C4>«fcl,^ C©m^tctec^-Ctt, 

20 T-3?5©r% 2!l*A<«l«iS*flEtcfe(,»r*€:ttSS-tt 
[0018] 

i?-7 ^©^4t*a n <b) \t £<&><■> how- 

30 ®0"C4)5 (SsJ^l, 2*4J£> . h 1 tt, 

*5JS3tT5LED2 4. C©e*?:t«*i® 

ft L, "C aJ8*S 3 a J: ♦) tUWT *««©•*» 3 < S*j® 

ffi4 ffc 9 . *©«II3E«©42!©— 

*C4tS 0 . *©m«ll 3 a 4 J5*HM©MS3 b , L E D 2 
40 £iB*tt-5JaB3 c, SCi'«*i*3©±ffitCtiSWffi.5 
^62SSn5. Jlfc. LE D2ttS«7±CCieS5$^T 

[0 0 1 9 ] «**3ti. LED2*-6©lg*©-ai5 
«. diS*®3 aKfc^-CJB*1R4^©AJW-&m4aS3* 

4^f5|tC5S4?^-SC£-C-. 89*^4 ©^JHi24 btC¥- 

fT«c£rt(c£as'tf<fj»fc. ts*©-a^ab^B3a «t 

♦J tb« O . 4 ©* A««SB 4 a 2HZ>i>o> 

■CA4. *&. L E D 2 **6©tt*©-*U:, S?*tS4 
50 ©*Xfl*lSS4 a £ «*f* 3©{i3Stffi 3 a £©IW"ClStf 
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c©AS*7£9ti, **IK4(c*H»'Cn*i(Wl:34a'C 
[0 02 0 3 CCM^tC. LED2A*<>OttA«. i(PA 

SO^iStf «7ttE4 A80SS4 a cctf^S tf-5> €> 

*fc, «AfttlB4 a 4*8*53 aB4>3fiUI6tC 

*fc. »**3«< S0fB*K»/U>4fc», LED2 
*>6W#tR4©3 fotCfeci-CJSSfSli-T, jfcA*t*S®4 

&3 41t^-C. ^A<*#lR4CC|*ttr3fcfclii*+rS 
C4#r*.S>. «fc, =S*:f*3<»ajftfm3 a 4t*£ftflJ 
CX*Jffi3 b , SCT-L E D 2 4t3#T-~>«E 3 cKJKHIR 

<«*IE4tC[«»tfT*€:tii«0. **«?:*«4«»eAfl* 
«B4 a tCttSS-tt&C 
[01)21] <*2<D£tt)Baft) B2 <a ) (bUi* 

^Eteffjss&tcjr-sx? h<win2ay'fflMB~**>-5> 

a9;)fcf*3<Daj!Wm3aCC, Hl^S3 

W H 1 2&£SOft:<>®-Cft&. CtMCJrO. 
3*6tlit>ti:ttJtrt-o*;£. 7 'JXA>- h l 0 
^ifftC-Ca»*«4 lCAWSl*oCi*ir*o©-C\ « 
*«4©*AWiffi3 aK4sW&A»f*©*K*iS— 4 

[0 02 2] < 9 3 OlSftiJfcHK) B 3 t**£lU£.tt(C J: 

^^?7-f h 3 $mo>smmv& «jti* 

3tf. ^oy^imZ & m. £5&SZftLXl£&.>- h l 
3S:I2SLrfc4 5 <0-C-£>-5>. V£tt3&60ttl*£t*J£8t 

<fS. tC*Stf{tcj2:*ir>fcjfc«S:**«4 tc 

AS* ?toCi*T-?, mrtiSjK^isj-f kT Z> C 4 j»*."C 

[0023] < * 4 ©Hfc J£.« > B 4 t**&ft£tt(C J: 

3tt. *-OffltiB3 aO&fitc. BMttttft/fir-^ 1 
4£Kttfcfe0-C&&. LED2*»* jg«!fi*p 
i£S*;<*-> 1 4«:j:»)^lTftsn'C**1E4 0*AW 
a tCif$£S ft£<D-c. jtAS4*ffiffi4 a icfct^A 

[0 02 4 ] <*5 4>£ttKnft> H5 <a > ( b ) It* 

-o. x-y 9=7 ■< \> «**3cr>aiMn3 aOftmtc 



C5) 10-2 83 8 1 7 
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■S. CtUCJrD. &1t1$3frt>$Ht)lZtiiai?Z>T>t5:. ftf 

t»S**C4*i'Cas«!>'e. «jfc&4 WfcAJ#Sffi4 a 
JCfcttSA^ifcOSUfcWBa-4 tc 0 ffir*3&£$fe|— ft 

[002-5] ( 9 6 4>XHft*flt ) B 6 t**=JtftXH3ccj: 

4-tfe J:»j . L E Djfc6*A^a4ttE*tt5r*jtt:tt«t3l 
{iSWSn/CTt?:, iWWJlt»'<*-> 1 7TT-. ttfKS 
tt*S-KigC^fc;fc£T£C4#T-3'£©T\ fflrtSSS 

**jj-ftr£c.4#'c*.s. 

[0026] (97 <»&mil& ) B 7 {«gMMB3HC J: 

v >? =y -i v<7mmikmwz*>i>. 2^iife«ss«:{s-& 

'^^-f h It*, !»?tf*3<D±BiiS*©4 iO!^.f$ 
K<fc D*»n*ifA.-^ < tcoOt, ^3j$ft < 2Sjfc«4 tOfil 

[0027 ] (98 <r>mmi& ) B 8 ^lafeff^tc J: 
hO*«¥BB"C<>* (ii^4f3 44lt) , 
^iSffJSSCCAit^-CIS, LED2£3JSfe<r>:ft?:!S2£T 
•5> 3oOL E D 2 a , 2 b. 2 c il/cfcOT* 1 ), C 
fttCJcO. Ctl6L E D 2 a , 2b. 2 c^SOfftJfe* 
**f*3tc*»<,»"C*t#0. t*Kfk(/ft:»(t:(UMB3a J: 
30 9 Uiltt-* C «f*«OBrt"CKC0J»SftA 

[0028] (99 vmmiZm ) ® 9 t**JdfeX$StC J: 

E D 2 i COL E D 2 i)*c,<D&1t<»lZfr*) «tf *. ^jgS* 
Si 9ai*6a&^fct^-;H 9?:ii. COS 
**S*»-;H 9i»^tB^5tlfc^:€:iS^3iCts^-3 
•H-5 4>Or-ab-5. ^fejt*^»-;L- 1 9KJ: 0 L E D2«* 

**f*3tC*J<.>T:jt«:}tS$"ti'4Ci*iT-*-S. cntc 

[0 02 9 ] <*1 0<9Ktt«£> Bl 0l*^tH2ft 

h H*, LED2i#*ft3i-&-f*ftS-ti 

h 1044Zffcf:B&C4^7«-&. 
[0 03 0 ] (911 OUttjflJSS) B 1 1 < a > 
50 1S&&tcj:*>->i ? t>=rj KD»«@. Bi l (b)t*C 



9 

hi (H*ai4**lS> o c^o ^7^1 3 

72 1 t£, -£Ofi£*iS] (X*l« : ^t&W) tCteoTL 

( Z *W > ^i4#/h£ <) a *j t 2 0 !iigJCJ£< 

[0 03 1] LED2A*6cr«3KQ*%, &3SM¥+? 
y'2 1 KA*fLfcjfc9 a«. arKffSti, «*f*3tcfi 
-?TX*TOtCfr$£n£, ±g(iCDitt?a2 

[0032] CCT\ i«»^v^^2 l*»fcLED 

2**6atn-SK^nrtt< l?cSe&£Hi 2&jMBor 

SftWr*o B 1 2 ( a > iC^Tct ^iC. 3fe5SUB=F+ ? ? 
2 1S»*0*3*— «it/fc**tctf. LED2*60 
«#G>^&, 3*<<Wto#. ^UI^> -,^2 1 Sr&xo 

W\ LED2 4fB»^o4Sffi3 c^ftWriB^-Too 

&. CWS^tt, Hi 2 <h> tc^l-Jr^tc. 

2 D*&*#IE4«K«ftS±!i, LED2*>6ttn& 

*ifi4^<Dia«7eiti^fti-i&-s. -tntc^t. 

«BB»r-(t, ^.tvS4 £ >^^2 1 £^LT#|filT£5E# 
*LED2^e(Bn*cconrtt< l//cC4*CJ:9, L 
E D 2 ^6NEti 4tco*rc L E D 2 ^6<DS;*#iS*fi 
4 K fltl-S < it 4 fcfit), iff jfcft 3 <^tt$p«Of4i±*S|g| 
n4 0 13 1 2 ( c ) J£ST<fc5{^ sfll?@2 0^ 

5«j6K4fl»J-sjBn&*OS*ttt3!l*j-ffc-r&C 4rt*"C 

[0 03 3] <* i 2<ommm) a i 3 ( a > 

*H£fiStcj:-5>^ ? ? 7 ^ h<MH5B"C#-Sc CO)'*?* 

?4 Kt ±j£«)iai li^(yfcA'.;>T7^ h IKtotf 

2 2#**.£ ^-C^o^-C'^o g) l 3 ( b ) iC^TJ: 
^K. **#3^)LED2 4ta3*T-o«ffl3 cfi!)3-t 

fiS«*»4, Lt^U Hi 3 (aMC^Tcfc^ic, i£ 
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M3 coa— J--S2 2iC^^^4c<bccd: E ?, C 
(0^-t~&2 2ccM^-CS«Snfc3e«:JS**S^ aS 
*IS4tCi«t«ttJH3ll--SCi^r*4fcie>, ***3 

[0034] mi 3vmtwr*n) a i 4 (a ) 

JWEJSKj:&;<i* 5?j hO»aa. 1314 (bMtc 
fc#<£>¥®ig. a 14 (c) l*_hi£<Z)ai ltc^Lfc/v 

io fc»©¥a0"C'*-s o co><? mt ±isoa 

1 1 KSofc^'* MCfcW&fiarB2 2CD^B 
cc. &SM*?+??z It«a->r*** (B£tt> 2 3 
&7U^1*tcat'sfc4 > ^>-c*4o CfttCJrQ, 1114 
(b > K5iTcfcS>cc % #?^2 3tCctD«* , a2 2*>6> 

isi^^s^n. «*«4±fflr*i— ftsft4 0 (s-*t\ 

Hi 4 (c) ^TJr^K. «jt«4l**DLED2a>& 

20 [0035] ( ^ 1 4o>nmm) a 1 5 < a > 

HH&S&tCJi&s* ? iP y A h ©¥fflB. a 1 5 < b ) StC 
<D^^ * 7^ HOLED 2i6»0»tfta"C*S. C<D/v 

3Smi4aiL,. cn6CW6A««B4 atc*3fcf*3ft* 

tffcfeor-**. LED2««**3c!)afflr*'?r 1 

0. C<DLED2<^iEH{C«, LED2^6<?>*©— S 
««^%4(C|t^JMStf4fc«>^3 2 (ttn)^iS 
W6tlft*-S>. L E D 2 fi*hv>¥£it<D *> , iEfi^cc 

30 awsnfcjfe*. £3 2^€>fl[»«*R4K:A«sn 

4, HIS (c ) cc^Tcfc^tc, ^3 2V>tei>%mc& 
-5tti, W*R4©»ft«WSfcjM^aTf^-C*, 

*fc % 2^<?>jt7^«ffi4 a ct9«tt«cCtf^n 

f<i^^'Af*$ti4(Dr\ -o<D«^tf*3^s?tf6nfe4> 
[0036] (jpci 5 0«Etii»») a i 6ti*x«m 

tcj:*^'^ K^»B?Hfflar'*0, El 7 (a) 
40 ( b ) liBlBJBHSy'MaH, B 1 7 < c ) tm'<? 5 

£E> * C<7>>W h4 [)ti, ^^t^^-^4 1 i 

?S7t«4 i«rfi^fc«>^r*4o ***^a-^4 1 

it. ru^«ica6^^n**a*-r5tti»<DLED42 

4. COLED4 2«rS»T4Sfi7±tcaW6nfca 
ftffllS*r-ff5B6SnfcSWiE4 3 £*>6*£oo ccoss^ 
S4 3ti, W*«4 0***IJ8H4 a OTfi«^tS^S 
n A WiS 4 b^f5JCC#LV4S(SJS9fB4 3 a 4. C<^>S 
ifiSWa4 3 aKTsia<TBJgJWa4 3 bi, COSiES 
50 SfS4 3 a tc*fr*T&SfB»JJSJ«B4 3 c 4^6wJSS 
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ti. — flagccfpsisnfc-o'or-J)^. cc-jfrsa*^- 

[003.7] LED4 2^60>i23fc©5 jfcAfrtiS® 
4 a &»'±®£*f® 4 4 ir fsj^ -5 tc.1t 4 5 ti. iSE-fctS 4 

SMB4a(CftJKABtStt£. L E D4 2*£4>JK£® 
"5*5. SiSJ!Rft7m4 3 aiCf5j3!)^fc*4 6ti. COSiS 
J5f4®4 3 a . T®J5§*n64 3 bao £ SffifflS»S4 3 

ct«DBT«s«sii-c. xtnwciDf&n. 

4 ®£AAtilfi4 a tc,WH3n*. 

[0038] CCT'. L E D 4 2 &h<0!B.1tbO>-- S|i££ 
^WSH+acitCjr&fMWWIttcoor, Ell 8£y' 
Hi 1 9€r#mLraW8r*. HI 1 8 ( a ) ti*f*CQL E 
D4 2jfc&©tt*<WWfc?HEH. El 1 8 ( b > (X£M5 
4 3 tCfcl*r:&a£a*3ilfci&ffc0>L E D 4 2 toh&B. 
jtccSK^Tffia. m 1 9 ( a ) ti, 7 W^ca^S-n 
fclg&cr>L E D 4 2 rt>fc©lgjfca>3fflf #Tb@. 13 1 9 

(b) t*E«fi4 3tcfci,»"C£»Ri**nfc«B©LE 
D4 S^6<D»*<D5a^ia2lT*>-o. 118 ( a > 
*T«fc •»*»:. *»<>>LED4 2^&©l^©StBt*, * 

«>. 319 (a ) &C7nT<fc5tc. TWiKccffi^tifc 
ta»OLED4 2*60«*««K*tSLED4 2<DJE 

£ . £AS4aSS4 a tcfctf £Afl##©*flE I4*J— itt 6 
T. BftWfcOlfc— ft*H-*C±ai"C*<f^. LED4 

t. 1318 <b> tc^TJcStc. — &<Dlt\tXJimK.ft 
ftSnTEtVfcft*. CttKJ:*J, [3 19 (b)tc^r 

ED4 2*>60ifc%g?S59*3'g-C. X*MK*9— ft 
t/tl'SOt. SLED4 2 K J: 9 

[0039] C<3?ct ^tC. £ft)k«aS®'<? J"? -T M 
OKJrftli. LED4 2*6<D&ft£S§f®4 3RBCCfc 

i>. ^^1-^4 1 <Z>_hmJC_bS/s*im4 4 

fcEKGfttfyc. L E D4 2 S_L^FI*ItCia3t S n A: jA£ 
!>«7tK4 cc KHZ H i*-C?. &#*^;> -;14 

4=£EJSS*7 i -^iUT4>J;< . C©t&£K 

te<,>-cii. sg*-)fi3x n?±ffiss^®4 4 tnnsr? 

[0 04 0] S6tc, *jt*»ya-A.4l!»i. ±5nJ©H 
I4 4i-*(:ffiSSnTOct»t*i.ri^i,'. g|2 



(?) *5S)¥ 10-2 8 3 8 1 7 
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0 <a> CCCCD^bfe*^* -^4 1 t:i&*.tc>i? 9v4 
h4 0<SH5J®[2£. HI 2 0 (b) 1 

oa4ta@*^T. :ok,?^ h4 i<z>&jfc*j>3.- 

A>4 1 ti. £itE84®4 3 a , Tffi£W®4 3 b . £t£ 
f*J5ftf®4 3 c^Uf±SSftt®4 4*i— fltWtCftSSgn 
tci><DTih*) . SitS5fffi4 3 a £-k®J£34®4 4<*>ffl 

(c«*fi4**j**c3snTB*3nr(,»-s 0 c©=fc-5 
io [0041] <jpi eo>nmiw mz 1 u> (b> 

(c > li^toJEaStCjri^ >?=j4 hcofSUttrffiS. » 
aUBfctf.fcfflia'Cfc* (B*3S6*Ht> . co;<7i>? 
Yh50fl>*«*l>»-^5 I I*. ±a><S>ll 1 6K^n(y 
fc^ ? £ ? ^ h 4 0 tcfetf o^jt*^ * - A. 4 1 <3T® 
J£ttii4 3 b t**«4©«AJH«ii4 a»r±T*i« 
OSafttffe < £t-5 J: *> T£=r—) *H*©£84® 5 2 & l, ft: 
fe©TJb&. LED 4 2*i60ftjt©^> #A*liS® 
4 a &£X±ffiJg*t® 4 4K fsj#> tc% 4 5 ti, *7£tS 4 

20 34^54 aKjfi&AS43n-2> 0 L E D4 2*>&<DJ8r*0> 
f--'*-SJMB5 2tci*j*-»ft:3!s4 61*. — »» 
*^SS<cn. 3 6(C£f£WJJ®&®4 3 c TfJ77^M3 

ED4 2^6©lgjtliX*(5ltC^— {h^n&o-c. ±^ 
<DB1 6lC*0fc^f if-?-T h 4 0ti5tR, «*fg4<7> 

rtegli^— IH2 2K^TJ:^«:. 
^*-SS*ffl«:iES^7 t -^!>3iO-C4J:<. CfltCj: 

30 Hi. 

[0042] 

6©»*ft«3(ai!ft*a:K: i 9 ifi^jiSf 1 1> . c 

[0 04 3] *&, IS^ii2cr>^Kd:nti. HMsffffc 
«g =&«^tS<O^A*Hia5D ?: ft- L/ 4®^ 

40 ti. «jfetg<D*AS4JS®i»f*«*f*^teW-&»7ttgCC> 

[0 04 4 ] afe, »*m3<D»B«:J:n«, 

Ti: £2>sr-£. ®l*1T-OB^7<J>ft£<S:}qixoCi^ 
t'?5, 

[0 04 5] Sfc. 5*sfcrg44>£'WK<mti. St«*3t 
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[004 6] Sfc, It^raso^ir Jew*, 

[0047] **3B6o>»8tcj:n«, 

[13 1] (a ) tt9tt<Dmio>^ieMicjiZ>J'iy t> 
v A H0>£Rft0. ( b > ktCO^y KMMHIIT' 

**. 

[32] <a> kttmm<Dm2<»mmi&icjiZ^v t? 
«*f*«*o^paiig'c*>i, 

[13 5] (a ) t**5<D*ll«5S8«:<fco^^ 
¥50, ( b > «ffi»ffli*7^JfiSB©te^:a-C*&o 
[06] ^#60J?^m6OII«i^SSoc^i^'> i?-?^ KD 

[07 ] *#ffl©»7©*tt*SWCJ:*'<.* KD 

[010] «ft9K>lt 1 Q©*fc*«CJ:6><* ^ ^ 

[011] (a > 1 J:&m> 
h©£4MllL <b) \tC<D^> h©1M®0. 

[012] a»g*> •? ^»»a>issaft4, 

om«j« t ©Wfftlft^TSfci&CDB-C* 0 . (a) 
Kfrm0, ( b ) 43: ( a ) <D^ > $ v A h©»#tE^©aj 



(a) 1 0-2 83 8 1 7 

n 

S#*S, (c)«3»l 1 ©***««£ cfc 4' < y 5 v A h 
[013] ( a > [i*£5B©» 1 2 <D***J»^ <t &/v 

[014] ( a > l***W<D» 1 3 ©«*«i»:j;4/< 
9?7^h QHtta, { b ) t£&^6©A5*#©E**y 

10 4. 

[015] ( a > ti*$6W©3* 1 4 ©#BMK»c «fc&M 
? hQ^Sia, (b ) BC^^ ^7^h<Z)LE 

Ditt»©»»ia. (c) a^iitx-ctr^^^!? 

[016] *5tW>WI 5 J:4><* £7 

[017] (a > ttMl 5©*lM5Stcj:4M^>r7F^ 
h©«wEL <b) ISC©-><? i?^ h©»«S. 
( c ) (£C©>< v $v <i h©±®ST*-5o 
20 [013] (a ) «»W©LED^6©a3fc<[«eK»Tp 

s. < b ) «gwatcto(,^*sjs:«snfc**©L e 

D *j 6©tS;£©3iJg *fn0T' A oo 
[019] (a ) lt % ri/^tcl^Wc tg&©LE 

fi««3ttfcis»©L e D^ea>s*oaus»*Bi'c«> 

[020] (a ) JtWl 5<0**SKSKJ:4m'^ ir?^ 
h©£flJ«CDffiffiIIK ( b ) tiC<?>^ * tf v 4 h 

30 [02 1] (a > ttfffl 6K****tcj:&/^ 
h<©«ISBEI. (b> \tC<D>iy 2? A K^>»ttB, 
(c > tiCCD^? J?^^ h©±S@T'^-S 0 
[0 2 2 ] »1 &09Ctk»a(CJ:^W h«at* 

[02 3 ] K*©LED£*«±r4'<:> h<D^ 

[024] «sa7fzga^fi^fc^st*wfa0r'* 

4. 

[02 5] fes*^S^fiA?c^^-v^M5«RS 

40 &ontmv$>6o 

[02 6] (a ) t«£3fe©^^ h<D±BB. 

[02 7] (a ) t£S£^0^'? ^ >T hco±S0. 

( b ) tiLCQ>'< vtv-i h©*jfc«rt©38JK^fii?:7nT 

[02 8] (a ) t^*cr)^7-0«a*^nilmiCffi^ 
6*1 -S^'^ £-7 ^ K?>±m0, < b ) »C^^ 

so m^otm) 
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1 5v4 ^ <ffi*waeB> 

2 LED <#jfcffl> 

3 WAf* <»«W*1*) 

4 «AI5 
4 a jfcAtWBffl 
4 t> 

2 i sus»*> ^ j 



(9) #B3¥ 10-2 8 3 8 1 7 

*3 1 (m*jffi^a> 

4 0 (bjhrkb) 

4 1 

4 2 LED (fg*j«) 

4 3. 43a. 43b, 43c SSlBi 

4 4 JaSim <J£8i&> 
50 ><?9y<iY (mHM$£S.> 

5 1 'ftjfc*^-^ 

5 2 Ta<9534® 



[an 



[134] 







(10) »IB¥ 10-2838 1 7 



[011] [HI 2] 




01) <?ia¥ 1 0 - 2 8 3 8 1 7 



[HI 5] m 17] [132 4] 




cm 



»BB¥ 1 0-283 8 1 7 



[132 5] 



[1326 ] 
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(b) 
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[1327] 



[1328 ] 
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